Abstract This study aimed to describe patterns of substance use in adolescents initiating mental health treatment and analyse factors associated with a high-risk pattern of substance use differentially by gender. Two hundred and thirty-seven 12-to 17-year-old new patients in an urban public mental health service were prospectively recruited and evaluated using semi-structured interviews and standardized questionnaires to obtain socio-demographic, psychopathological, family, school and substance use data. The most prevalent primary diagnoses among males were attention deficit disorder and conduct disorder, while among females they were eating disorders, affective and conduct disorders. Substance use disorder was diagnosed as follows: cannabis in 10.1% of the sample, alcohol in 3.4% and other drugs in 0.4%. A pattern of substance use with high risk of developing problems (at least regular use of alcohol or occasional use of cannabis or other illegal drugs) was found in 48.9% of the sample. After adjusting for age in the multivariate logistic regression, this pattern of risky use of drugs was found to be associated with Youth SelfReport scales of thought problems, delinquent and aggressive behaviour, in both genders. Altered family structure, having had to repeat a school grade and Youth Self-Report attention problems were only significantly associated with risky drug consumption in females. The high prevalence of risky and problematic substance use in adolescents entering mental health treatment warrants early systematic screening and specific preventive and therapeutic interventions, addressing mental health psychoeducation and motivation to avoid drugs, as well as differential associated risk factors for males and females.
Introduction
Recent epidemiological studies in different countries report an increase in substance use and substance-related problems among adolescents [1] [2] [3] . According to data from the Spanish Observatory of Drugs [1] the prevalence of recent cannabis use (last 30 days) among adolescents aged 14-18 years increased from 12.4% in 1994 to 25.1% in 2004 , and the prevalence of recent cocaine use increased from 1.1 to 3.8% during the same period. Additionally, patterns of alcohol use have shown a tendency towards uniformity with other North European countries, with recreational binge drinking concentrated in the weekend. Furthermore, a decrease in the age of first use of the different drugs has been reported. These changes could be related to a high availability of drugs and to a reduced perception of risk of drug use, due to current global socio-cultural influences. This trend to the ''normalization'' of the use of drugs could affect specially adolescents with emotional or behavioural disorders since they are especially vulnerable to the development of substance use disorders (SUD) [4] .
In adolescents with psychiatric disorders, rates of comorbidity with SUD vary from 11 to 70% depending on the setting (primary care vs. clinical or legal settings; drug vs. psychiatric service, outpatient vs. inpatient), the type of drug (legal vs. illegal) and the type of SUD (abuse vs. dependence) [5, 6] . Most of the studies in this field have been conducted with inpatients or severely impaired psychiatric patients [7] [8] [9] , with rates of SUD reported at between 60 and 70%. One of the few studies carried out with outpatients [10] examined 220 adolescents (51% males, 12-18 years old) and found that approximately half of them had used nicotine and alcohol, one-third marihuana and 10% narcotics. In the same year, Wilens et al. [11] reported a 11% prevalence of SUD in adolescents referred for psychopharmacological evaluation. A more recent study, based on a sample comprising 80% outpatients [12] , reported a prevalence of SUD of 16.6%.
A majority of epidemiological studies in this field have tended to consider either rates of any substance use or rates of SUD, without taking into account the continuity from experimental substance use to SUD. Moreover, adult-based DSM-IV diagnostic criteria of SUD (abuse or dependence) have been criticized as not being fully applicable to adolescents, and several authors have supported a more dimensional approach [4, 6, 13] . More specifically, Shrier et al. [6] suggested the use of the additional category of substance use problems (SUP), also called ''sub-diagnostic'' or ''diagnostic orphans'', for those adolescents that while not strictly fulfilling the diagnostic criteria for SUD, have a high probability of fulfilling them in the future if they maintain their pattern of consumption. Therefore, in this study we have used an ordinal categorization of the patterns of substance use to cover the above-mentioned continuity, from non-use to dependence.
In an attempt to explain the development of drug problems, several risk factors have been identified as being related to SUD in non-clinical samples, as externalizing symptoms (especially impulsivity and delinquent predisposition, but also attention dysfunction), low self-esteem or depressive symptoms, disrupted family structure or dynamics, family history of SUD and/or other psychiatric disorders, poor school achievement, deprived socio-economic status, negative life events (i.e. parental death before the age of 15 or child abuse) and early initiation in use [4, [14] [15] [16] . Some of these factors could be more specific to males (i.e. externalizing symptoms) and others to females (i.e. internalizing symptoms) [4, 17, 18] .
In clinical adolescent samples, SUD diagnoses are frequently co-morbid with conduct disorder (CD), attentiondeficit/hyperactivity disorder (ADHD) and depression [19] [20] [21] . Gender differences in risk factors associated with SUD have also been identified in clinical samples [7, 17, 19] . In a sample of adolescent psychiatric inpatients, Becker and Grilo [7] reported that anti-social tendencies seem to be one of the common factors in both males and females; low self-esteem and childhood abuse seem more specific to females and age for males. In this particular study, the authors considered the dimensionality of substance use by using quantitative scores from alcohol and drug screening questionnaires, although the study of inpatients reduced the applicability of these results to prevention and added confounding factors related to severity of psychiatric symptoms. Martin et al's. [10] study with outpatients found that substance use correlated significantly with high-risk behaviours and feelings of impulsivity and need (bodily wants) in males and with self-destructive behaviours and sociopathic feelings in females.
Replications of the above-described results and more thorough analysis of risk factors associated with the early stages of substance use in patients that do not present particularly marked psychiatric impairment could be of great help for improving selective preventive interventions, as has been suggested for other at-risk populations such as the children of alcoholics [22] . Therefore, in this study we prioritize some socio-demographic and psycho-social variables for their potential significance as early risk factors in the initial phases of substance use involvement, in order to suggest specific targets for early preventive interventions in high-risk clinical populations. This study could have special value, given the lack of such studies in Spain.
The main objective of this study was to describe substance use patterns in non-severely impaired adolescents initiating mental health treatment, according to their age, gender and primary psychiatric disorder. In addition, the study aims to replicate in this non-severe clinical sample the association between several family, clinical and academic factors and early stages of SUP-SUD. Finally, according to established reports, we expect to find differential psychopathological traits between males and females.
Methods

Subjects
The patients included in this study were 12-to 17-year-old adolescents, consecutively admitted to treatment for psychiatric reasons other than SUD, between March 2004 and September 2005, at the Department of Child and Adolescent Psychiatry and Psychology in a general public hospital in an urban area of Barcelona (Spain). Patients in a psychotic acute state or severely depressed (n = 10) and those mentally retarded or with severe learning disabilities (n = 15) were excluded. From a total of 324 eligible patients, 48 refused to participate, 33 failed to complete a substantial part of the protocol and six patients were referred to residential treatment before finishing the evaluation protocol. More than 80% of the patients of the sample were outpatients with non-severe psychiatric problems. Complete evaluation was performed on 237 adolescents (73.15% of the eligible sample).
Procedure
Patients were recruited prospectively at the time of their first visit to the centre. After written informed consent had been obtained from adolescent patients and their parents or mentors, they were assessed with a battery including the instruments described below, according to a protocol approved by the ethics committee of the Institution. The assessment was conducted in two sessions coinciding with the patient's initial visits to the department.
Study variables
Socio-demographic, clinical and school data
Adolescents were evaluated with semi-structured interviews translated and adapted from those used in the ''Collaborative Studies on Genetics of Alcoholism'', the clinical and research utility of which have been demonstrated in previous studies [22, 23] . These interviews allowed us to obtain measures of socio-demographic variables (age, gender, family structure and socio-economic status), psychiatric diagnoses according DSM-IV criteria family biological antecedents of alcohol and drug abuse or dependence and school achievement (number of repeated school grades). The need for psychological or psychiatric care before the age of twelve was also recorded.
Substance use pattern and age at first use
According to quantity/frequency measures of drug consumption, situational variables and problem associated with use obtained from the semi-structured interviews, the pattern of use of each drug (tobacco, alcohol, cannabis and other drugs) was coded into five ordinal categories: (1) No consumption; (2) occasional consumption, from time to time, at parties, during holidays or social events; (3) regular consumption, almost daily use for tobacco, almost weekly use for alcohol and cannabis, almost monthly use for stimulants or other drugs, with no evidence still of drugrelated problems; (4) SUP, quantity-frequency and/or situational pattern of consumption that cause some problems with drugs, as regular drunkenness, hangover, use of cannabis during school days, conflicts at home, difficulty to have fun without using drugs, etc., although still subdiagnostic, according Shrier [6] and Mason [4] ; and (5) SUD, a clear diagnosis of abuse or dependence according to DSM-IV-TR criteria [24] . Finally, the age at first use of each drug was also recorded.
Due to the need of dummy variables to perform logistic regression, the sample was divided into two groups, according the estimated risk to develop SUP-SUD, based in the global pattern of substance use. We excluded tobacco from this global variable, following other authors [9, 11] ), because its use affects less dramatically daily adaptive behaviour (i.e. school achievement, motivation to usual activities). This new variable had two categories: (a) Low-risk pattern of use, if no consumption of any drug or only occasional and very moderate use of alcohol and (b) High-risk pattern of use, if regular or more use of alcohol or at least occasional use of cannabis or any use of other illegal drugs. Taking into account the psychiatric status of the study population, even regular use or alcohol or occasional use of illegal drugs may increase significantly the risk of problems, due to a higher probability of impulsive or compulsive behaviour, or to a greater reinforcement from drugs in alleviating psychiatric symptoms [20, 30] .
Family environment
The Family Environmental Scale (FES) [25] was completed by one of the parents (usually the mother) to assess the quality of family relationships and functions in eight different domains (rank: 1-9): cohesion, expressiveness, conflict, achievement orientation, socio-cultural orientation, moral-religious orientation, organization and control.
Behavioural and emotional problems
In order to obtain dimensional data on adolescent behavioural and emotional problems in the 6 months prior to evaluation, each patient completed the Youth Self-Report scale (YSR) and their parents fullfilled the Child Behaviour Checklist scale (CBCL) [26] .
Data analysis
After an initial descriptive analysis of the sample for the different variables studied, and specifically patterns of substance use, we divided the sample into two groups (lowand high-risk pattern of substance use) and performed comparative analyses using v 2 for categorical variables, non-parametric tests for ordinal variables or those not fulfilling normative conditions or homocedasticity and Student's t test or ANOVA (if more than two groups) for quantitative variables. Multivariate logistic regression methods, controlling for possible confounding variables, were used to examine the relationship between the different significant socio-demographic or psycho-social factors and a risky pattern of substance use. Some relevant variables were dichotomized to be included in the analysis of the odds ratio and alpha was set at 0.05. Data were analysed with SPSS (Statistical Package for the Social Sciences) version 14.0.
Results
Characteristics of the sample
Socio-demographic and psychiatric data
Among the 237 patients included in this study, 33.3% were males and 66.6% females. The mean age was 14.75 ± 1.48 years, and male patients were significantly younger than females (Table 1) . Almost half the sample came from families that were constituted by both parents, either biological or foster, living at home since the child's birth. Patients came predominantly from families with a middle socio-economic status. Table 1 also shows the prevalence of primary diagnoses in the sample by gender. For males, the most prevalent psychiatric diagnosis in this sample was ADHD followed by CD. Eating disorder was the predominant diagnosis in females, followed by mood disorder and CD. In this sample, only five subjects (2.1%) received a primary diagnosis of SUD (abuse or dependence) although nearly 12% presented SUD as a second or third diagnosis (excluding tobacco). In fact, more than 90% of the patients presented multiple diagnoses (i.e. eating disorder and major depression, or ADHD and CD).
Analysis of missing data
Eligible patients refusing to collaborate or early referred to a more intensive treatment (n = 87) were more frequently males than those actually included in the study (43.5 vs. 33.2%). They also presented more frequently a primary diagnosis of CD (22.9 vs. 11.39%) or SUD (9.14 vs. 2.10%). There were no significant differences in age between patients included and those not included in the study.
Substance use pattern and age of first use (Fig. 1) , since the increase in use with age was greater among males than among females.
Factors associated with a high-risk pattern of substance use
Taking into account the criteria described in the methods section, 121 patients (51.1%) were classified as presenting a low-risk pattern of substance use and the resting 116 (48.9%) as having a high-risk pattern.
Socio-demographic, family and school variables
Socio-demographic and school data and initial age of use for each substance are presented in Table 3 , dividing the sample according to the pattern of risk of substance use. No differences between high-and low-risk groups were found for gender or any of the FES scales. As expected, the highrisk group had a greater proportion of older adolescents. Patients in this high-risk group were less likely to have lived with both parents from birth; they had repeated more school grades and had needed more psychiatric or psychological care before the age of 12, although these differences only reach marginal level of statistical significance. The age of first use of cannabis was significantly lower for the high-risk group.
Primary psychiatric diagnosis
Overall, we found significant differences between adolescent patients at low and high risk according patterns of substance use on the prevalence of the various psychiatric diagnostic categories (v 2 = 23.662, p \ 0.01). This was attributable mainly to a significantly greater proportion of diagnoses of CD in high-risk patients (Table 3) . Here, SUD as a primary diagnosis was not included for purposes of comparison and psychotic disorders were virtually absent in this sample (only two cases) because of the exclusion criteria. After separating the high-risk sub-sample by gender, ADHD and CD were found to be more prevalent in males than in females (40.5 vs. 4.1% and 26.2 vs. 12.2%, respectively), while eating disorder was more prevalent in females than in males (58.1 vs. 4.8%). The remaining diagnoses were found to be equally present in both genders.
Behavioural and emotional symptoms (CBCL/YSR)
Mean raw scores on the various CBCL and YSR scales according to the substance use risk group are presented in Table 4 . Adolescents with a high-risk pattern of substance use showed significantly more behavioural (externalizing) problems than those at low risk and, to some extent, they also presented more emotional (internalizing) problems, although here these differences were more marked in the youth self-reports (YSR) than in the parent reports (CBCL). More specifically, attention problems, delinquent and aggressive behaviours and ''other problems'' scales were clearly related to a high-risk pattern of substance use on both the CBCL and YSR checklists. Nevertheless, two of the internalizing symptom scales, anxiety-depression and thought problems, only revealed significant differences between groups on the YSR, while on the CBCL the difference was only marginally significant. Multivariate logistic regression
As age by gender interaction effects were observed for alcohol and cannabis levels of use, and bivariate analyses revealed significant differences by gender in several psychopatological variables and in school achievement (repeating at least a school grade), we decided to conduct logistic regression models separated by males and females (Table 5 ). However, in order to formally test for gender differences we conducted supplementary analyses on the whole sample including product-terms. Gender differences were only observed regarding the number of repeated courses (p = 0.011; OR = 5.32; 95% CI = 1.47-19.19) and the delinquent behaviour scale of YSR (p = 0.046; OR = 0.69; 95% CI = 0.48-0.99).
In order to analyse gender differences in the degree of association between risk factors and a high-risk pattern of substance use, we segregated male and female subjects in multivariate analyses and adjusted the odds ratio for age. Table 5 presents the odds ratio for each factor associated significantly with a high-risk pattern of use in the bivariate analysis, adjusted for age, and for males and females separately. The association between age and the high-risk group was twice as high in males as in females: the risk increased six times in adolescent males over the age of 15 compared with just three times in females. An altered family structure, having repeated at least one school grade and the report of attention problems on the YSR all were related significantly with a risky pattern of substance use in females, whereas the ''other problems'' scale on the YSR (phobias, sleep and eating problems, etc.) was significantly associated with the high-risk pattern of use in males. Other YSR scales (thought problems, delinquent and aggressive behaviour and, consequently, global externalizing 
Discussion
This study has demonstrated a high prevalence of substance use, SUP and SUD among 12-to 17-year-old nonsevere patients entering mental health treatment. Although we cannot make direct comparisons with data contained in the 2004 Spanish national surveys [1] because of methodological differences, it is noteworthy to point out that in our sample there is a tendency to a higher prevalence of use for the different drugs, except for alcohol. For instance, 56.9% of our 15-to 17-year-old sample reported at least occasional cannabis use (see Table 2 ) compared with 42% of 14-to 18-year-old students in the general population who reported having used cannabis at least once lifetime.
In addition, our sample showed an earlier age of initiation in the consumption of different drug types (e.g. 14.7 years for cannabis in the national survey vs. 14.2 years in our sample, and 13.2 years for tobacco in the national survey vs. 12.6 years in our sample). These results corroborate the status of high vulnerability to SUP-SUD of this non-severe clinical sample and stress the importance to start selective prevention as early as possible in children with behavioural and emotional problems [10] . In comparing our results with those reported by authors who have studied clinical samples in other countries it is necessary to take into account differences in sample selection and drug use categories. Typical SUD rates in inpatients or adolescents with severe psychiatric disorders stand at over 60% [8, 9] , while our rate was just 13.9%. In their study with outpatients, Wilens et al. [11] reported a SUD rate of 11%, which is more in line with our findings. Martin's [10] study with outpatients also revealed substance use rates similar to ours, with the exception of cannabis use (33% in their sample of 13-to 19-year-olds vs. 44.3% in our sample of 12-to 17-year-olds). This last difference probably reflects the growth in cannabis use over the last decade [2, 3] . A more recent study in which 80% of the sample were outpatients [12] reported a total SUD rate of 16%.
Age and gender differences in substance use patterns presented by our sample resemble, bridging methodological and cultural differences, patterns of use reported elsewhere [7, 19, 27] . While the level of use for all drug types was similar in males and females in the 12-to 14-year-old group, differences between genders increased with age, reaching statistical significance in the 15-to 17-year-old group for alcohol and cannabis (see Fig. 1 ). This result could be related to the presence of women specific protective factors that stop them from progressing from initial substance use to SUP and SUD, at least for some substances [4] . Nevertheless, the use of tobacco progresses in a similar way in males and females, reflecting probably social tendencies to gender equality and the high capacity of nicotine to generate dependency.
With the exception of age, no other socio-demographic, family or academic variable was found to be significantly associated with risky or problematic substance use in the bivariate analysis. However, after adjusting for age and splitting by gender in the multivariate logistic regression, the influence of an altered family structure and the fact of having had to repeat a school grade reached statistical significance only in girls. A possible explanation of these data could be that females seem to be more sensitive to family and environmental disadvantages. These results bear some similarity to those reported by Becker and Grilo [7] who found an association between drug use and negative environmental/family experiences only in girls. In the study of Masten et al. [28] , school failure has also been significantly more related to substance use in females than in males.
In line with previous reports [5, 11, 21] , the only primary diagnosis significantly related to a risky or problematic substance use was CD. Accordingly, after controlling for age in the multivariate logistic regression, youth self-reports of symptoms also showed significant differences for aggressive, delinquent and global externalizing symptoms. The relationship between self-reported attention problems and risky or problematic substance use became significant only in girls, after adjusting for age. Some authors have suggested that CD may account in part for the association between ADHD and SUD [16, 29] , but our results alternatively suggest that attentional problems seem to be related independently to a pattern of risky use of drugs, at least in girls. Elkins et al. [19] stated that the failure in previous research to observe a significant relationship between ADHD and substance use or abuse could be due to the use of categorical diagnoses instead of a dimensional approach. A further reason could be the lack of control of age or gender variables.
Regarding internalizing symptoms, after adjusting for age in the multivariate analysis, the effect of the anxietydepression scale (YSR) on the risky pattern of substance use found in the bivariate analysis was lost (as was similarly reported by to Becker and Grilo) [7] , suggesting that this effect was related to older females [17, 18, 21] . Nevertheless, the scale ''thought problems'' maintained their significant association with the risky substance use, indicating the need for a more thorough study of the internalizing symptoms and their possible role in the development of SUP-SUD, at least in girls, as has been suggested elsewhere [4, 11, 20] . Some authors have proposed that females could be more predisposed to self-medication of emotional distress with drugs like cannabis or nicotine [4, 10] .
Overall, our results are in line with those obtained in other settings and patients with different degree of psychiatric severity, strengthening the validity of the high rate of coocurrence of SUP-SUD and other psychiatric disorders. The most interesting feature of this study is probably the fact that it undertakes a dimensional approach in the analysis of psychopathology and substance use [6, 13] in non-severe psychiatric outpatients, in order to analyse early stages of dual disorders.
However, we should point out that our results cannot be generalized to other psychiatric samples, as in the present sample eating disorders are especially prevalent because our department acts as a specific referral unit for this disorders. Moreover, it is likely that some of the patients with SUP-SUD refused to participate or were excluded from this study (i.e. those with CD, those with acute psychotic symptoms or those who were referred directly to residential treatment). Additionally, it is well documented that adolescent self-reports about their own drug use in this clinical context need to be treated with caution as they tend to minimize or deny their drug use or related problems [31] although this problem was partly offset here assuring confidentiality in separate interviews for parents and patients. We also acknowledge that we cannot disregard type 1 errors due to multiple comparisons; thus further research is necessary to confirm our findings. Finally, as this is a cross-sectional study, the question as to whether some of the identified factors are causes or consequences of substance use cannot be adequately addressed. Follow up of this sample is warranted to study this issue.
In conclusion, the high rates of substance use and related problems found in adolescents initiating treatment in mental health centres corroborate the need to implement routine screening procedures for early detection of substance use and associated risk factors in this population. Early preventive programs and integrated intervention protocols that address simultaneously substance use and other psychiatric symptoms are also necessary, with particular attention to externalizing symptoms in both genders and emotional symptoms and family and academic support especially in girls. A close collaboration between specialists in adolescent mental health and specialists in drugaddiction treatment is required to prevent the growth of dual disorders among adolescents with psychiatric problems.
